Raynaud's phenomenon is characterised by episodic digital ischaemia provoked by stimuli such as cold and emotion. The nature of the circulatory disturbance is still the subject of controversy.' Raynaud's original proposal2 of hyperactivity of the sympathetic nervous system and the later assertion by Lewis34 of a "local digital vascular fault" independent of the nervous system constitute the classic pathophysiological theories for Raynaud' s phenomenon. Furthermore, the pathophysiology is unknown in vibration induced white finger (VWF),5 which is a secondary form of Raynaud's phenomenon caused by vibrating hand tools. The aim of the present study was to investigate the relative roles of the sympathetic vasoconstrictor system and local factors respectively in the aetiology of VWF. For that purpose a group of lumberjacks with bilateral VWF were studied before and during unilateral sympathetic nerve block by the use of a method in which the systolic blood pressure in the finger was measured after body and digital cooling.6 The cold responses were compared with those of a control group.
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Recently we had investigated a subsample of 39 lumberjacks who were representative of 365 lumberjacks.7 In the subsample eight subjects were bilaterally affected by VWF. Five years later one lumberjack had not observed attacks of white fingers for two years, and so was excluded. The remaining seven lumberjacks still had bilateral VWF as evaluated by a medical interview. The subjects were investigated in supine position after 10 minutes of rest with their fingers at the level of the heart and dressed in indoor clothing. The room temperature was 19°C. Body cooling was performed by a cooling blanket perfused continuously with water at 8-12'C 10 minutes before and during the investigation. Only fingers with no history of trauma were investigated. In subjects with VWF the finger on each hand most frequently showing Raynaud' s attack according to the medical interview was simultaneously cold provoked and the nonaffected thumbs were used for reference. In the controls only the middle finger of one hand was cold provoked with the thumb as a reference. Finger cooling was performed using a double inlet cuff on the midphalanx during five minute ischaemia produced with an occluding cuff on the proximal phalanx.6 Finger systolic blood pressure (FSP) was measured with a strain gauge technique'0 after cooling to 300, 150, and 6°C (for further details see Olsen and Nielsen"). The results were expressed as the decrease (R(x)) in FSP (FSPX) at the cooling temperature (x) relative to the pressure of the identical finger at 30°C. The last mentioned was corrected for fluctuations in arterial pressure during the period of measurement by subtracting the FSP difference at the uncooled thumb, measured at the time of measurement at 30°C and x°C respectively (FSPc, 00rr 
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Arm blood pressure was measured by 'auscultation with a 12 cm broad cuff on both upper arms.
After the first cooling test at 30°, 150, and 60C sympathetic nerve block of the finger most often affected by VWF was performed with a conventional digital block.'2 At the base of the finger, 1 ml of 2% lignocaine was injected close to each of the four digital nerves, making a total volume of 4 ml. A neurological assessment was made 10 minutes later and during the cold provocation test. The small nerve fibres including the sympathetic fibres were considered as blocked when the subject could not feel pinprick and cold. Within 60 minutes of the nerves being blocked, a second cold provocation test was completed in a similar manner. In all the lumberjacks the blockade was sufficient during the investigation. The thermostated finger on the contralateral hand was unblocked. No blockade was performed in the control group. Raynaud's phenomenon with digital arterial closure as defined by Lewis3 was verified by the presence of a zero pressure in the finger at 150 or 60C (R(x) = 100%). The sympathetic vasoconstrictor response (S) to cold was estimated as the difference between the total cold pressure (T) before nerve block and the local cold response (L) during nerve block.
Statistical evaluation was performed by nonparametric statistics with a significance limit of 0 05 (two-sided). The difference in numerical measurements between two related samples and between two independent samples was tested with the Wilcoxon matched pairs signed rank test and the Mann-Whitney rank sum test. Normal 95% confidence limits were calculated from the t distribution. The main conclusion of the present study is that the local vasoconstrictor response to cold plays only a minor part in VWF compared with the dominant sympathetic vasoconstrictor response to cold. This may be explained theoretically by hyperactivity of the a-adrenergic sympathetic nervous system,2 a relative lack of j3-adrenergic sensitivity of the cutaneous vessels,'8 a hyperresponsiveness of the digital smooth muscles to normal nervous stimuli,'9 a muscular hypertrophy of the digital arterial wall,20 or a combination of all these mechanisms. 
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